ADAMTS-13 attenuates thrombus formation on type I collagen surface and disrupted plaques under flow conditions.
Plaque disruption with subsequent thrombus formation is a major cause of atherothrombotic diseases and von Willebrand factor (VWF), which is cleaved by ADAMTS-13, plays a critical role in thrombus formation. However, the role of ADAMTS-13 during thrombogenesis on atherosclerotic vessel remains unknown. We examined the localization of ADAMTS-13 in coronary thrombi obtained from patients with acute myocardial infarction. We also investigated the roles of ADAMTS-13 in thrombus formation using type I collagen-coated flow chambers (100S(-1) and 1500S(-1)) and on injured neointima of rabbit femoral arteries. ADAMTS-13 was present in thrombi of human coronary arteries, where it co-localized with VWF. In a flow chamber, both the average of the surface covered by platelet adhesion and the long axes of platelet thrombi were significantly augmented by an antibody to the ADAMTS-13 disintegrin-like domain (WH2-22-1A) at a shear rate of 1500s(-1), but not by an antibody to the ADAMTS-13 thrombospondin 1-3 domain (WH10). WH2-22-1A also reduced the activity of plasma ADAMTS-13 to cleave large VWF multimers during perfusion. Thrombi on injured neointima were induced by repeated balloon injury of rabbit femoral arteries, and were composed of platelet and fibrin, like human coronary thrombi. WH2-22-1A significantly augmented thrombus formation on injured neointima. These results suggest that the disintegrin-like domain of ADAMTS-13 functions in attenuating thrombus growth on diseased arteries exposed to a high shear rate.